Objective-Exercise induced hypotension is a specific but insensitive indicator of severe coronary artery disease. Skin blood flow is subject to control by baroreceptor mediated reflexes as weli as thermoregulatory reflexes. Monitoring skin temperature or the skin to central temperature gradient may be a more sensitive indicator of impaired cardiac output response to exercise than hypotension.
baroreceptor mediated reflexes as weli as thermoregulatory reflexes. Monitoring skin temperature or the skin to central temperature gradient may be a more sensitive indicator of impaired cardiac output response to exercise than hypotension.
Design and participants-Central and skin temperature changes associated with exercise were studied in 10 normal volunteers and eight patients with impaired resting ventricular function due to ischaemic heart disease. Patients exercised according to a modified Bruce protocol. The two sample independent t test was applied to compare the central and peripheral temperatures in the two groups at three minute intervals during exercise and at two minute intervals after exercise.
Results-A significant decrease was found in mean (1 SEM) central temperature on exercise in our patient group (98.2(0-2)0F to 97.2(0.3)0F), compared with the normal increase in central temperature (97-7(0.2)0F to 98.3(0. 3)0F). Mean (1 SEM) skin temperature changes reflected the expected skin blood flow changes with exercise in normal subjects. In the patient group skin temperature declined during exercise (89.7(21) In normal people exercise increases central temperature, and skin blood flow, after a short initial decrease, increases in response to the rise in core temperature.2 In patients with impaired ventricular function, however, skin blood flow decreases with exercise due to sympathetic nervous system overactivity in response to the limited increase in cardiac output.
We tested the hypothesis that the measurement of core and peripheral temperature during exercise would allow for more sensitive detection of an abnormal haemodynamic response to exercise than blood pressure monitoring.
Patients and methods
We measured simultaneous core (central) and peripheral temperature during exercise testing in 10 normal subjects and eight patients with impaired left ventricular function at rest due to coronary artery disease. Patients belonged to classes 2 and 3 of the New York Heart Association classification.
Left ventricular function at rest was assessed by radionuclide scintigraphy or left ventricular angiography within two weeks of the exercise test. Angiography showed significant three vessel disease in all patients. The study was confined to men. Patients whose exercise capacity was limited by angina pectoris or who had sustained a myocardial infarction within the previous three months were excluded.
The subjects were exercised with a modi- Figure 3 shows the skin temperature response in both groups. Skin temperature increased in the normal group, changing from a mean value of 92 6(0 4) to 94.3(0.4)OF (p < 0 05). In the patients with impaired ventricular function at rest skin temperature decreased with exercise from a mean (SEM) value of 89.7(2.1) to 86.6(1l7)OF. Skin temperature was significantly lower in the patient group from six minutes onwards (p < 0-005 at 12 minutes).
In normal subjects skin temperature shows an initial fall. This is thought to be due to reflex sympathetically induced vasoconstriction that takes place immediately on the initiation of exercise. The peripheral temperature then rises slowly and seems to parallel the increase in central temperature. This centrally mediated peripheral vasodilation is generally believed to occur in an attempt to attenuate the rise in central temperature that takes place with exercise, and this overrides the initial vasoconstriction of the peripheral vessels.
The 
